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Abstract
Purpose We conducted ultrasound-guided single-shot supra-
clavicular blockade and investigated the analgesic effect of
dexamethasone added to levobupivacaine. The aim of this
study was to determine whether the addition of low-dose
dexamethasone to levobupivacaine would prolong the dura-
tion of analgesia sufficiently to avoid additional intravenous
analgesic use for the first 24 hours postoperatively.
Methods This randomised controlled study assessed 70
patients undergoing upper-extremity surgery. Patients were
eligible if there 18 years or over with American Society of
Anaesthesiologists (ASA) physical status I, II or III. Patients
were randomly assigned to receive 25 ml 0.5 % levobupivacaine
plus four milligrams dexamethasone (group 1) or 25 ml 0.5 %
levobupivacaine plus one millilitre saline (group 2). Pain scores,
analgesic consumption and time estimation at which they per-
ceived that sensory and motor blockade started and resolved
were recorded.
Results Duration of sensory (1,260min. in group 1 vs 600min.
in group 2) and motor (1,200 min. in group 1 vs 700 min.
in group 2) blockade were significantly longer in group 1

(P <0.05). Postoperative pain levels in group 1 were signifi-
cantly lower (P <0.05) at all investigation times. Analgesia
consumption was significantly lower (P <0.05) in group 1; at
six and 12 hours, no patient required additional analgesia, and
at 24 hours, only two patients compared with 17 in the
levobupivacaine group required additional analgesia.
Conclusion Using single-shot low-dose dexamethasone in a
mixture with levobupivacaine results in prolonged analgesia
duration and less analgesic use compared with levobupivacaine
alone.
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Introduction

Postoperative pain management is an important part of perioper-
ative care and if inadequate can lead to postoperative stress and
the development of chronic pain syndromes [1, 2]. In an effort to
improve analgesia, facilitate early mobilisation and bypass the
post-anaesthesia care unit (PACU), regional anaesthesia is often
preferred. Duration of a single injection of nerve blockade is
often insufficient to bypass early intravenous analgesia adminis-
tration. Continuous peripheral nerve blocks have been used to
provide extended analgesia. However, these techniques have
generally failed to gain popularity due to the need for technical
proficiency and complications such as catheter migration, anaes-
thetic leakage and pump malfunction [3–6]. For single-shot
techniques, various adjuvants have been used to improve the
quality and increase the duration of the local anaesthetic action in
different peripheral nerves and regional blockade techniques.
The analgesic effects of spinal and systemic corticosteroids in
combination with local anaesthetics have been approved in
human studies, whereas dexamethasone microspheres have in-
creased blockade duration in both human and animal studies
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[6–9]. Furthermore, dexamethasone has been shown to possess
an anti-inflamatory action [10].

Why dexamethasone would prolong regional anaesthesia is
a subject of debate. Steroids produce vasoconstriction, so they
reduce local anaesthetic absorption. A more attractive theory
holds that dexamethasone increases the activity of inhibitory
potassium channels on nociceptive C fibres, decreasing their
activity [11]. The addition of dexamethasone to local anaesthet-
ic administration in order to prolong analgesia duration has

recently been explored. Only one study, by Tandoc et al., has
thus far investigated low-dose dexamethasone, but this was
added to large dosages of bupivacaine for interscalene blockade
[2]. No study has yet evaluated low-dose dexamethasone in
conjunction with plain levobupivacaine for brachial plexus
blockade at the supraclavicular level.

We therefore conducted ultrasound (US)-guided single-
shot supraclavicular blockade in patients undergoing upper-
extremity surgery and investigated the analgesic effect of

Assessed for eligibility (n=70)

Excluded  (n= 0)

Not meeting inclusion criteria (n=0)

Declined to participate (n=0)

Analysed  (n=35)

Excluded from analysis (give reasons)(n=0)

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (n=0)

Allocated to intervention (n=35)

Received allocated intervention (n=35)

Did not receive allocated intervention (n=0)

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (unsuccessful block 
(n=4), intraoperative changes in surgical plan 
(n=3), operation time exceeding 6h (n=3)) 

Allocated to intervention (n=35)

Received allocated intervention (n=35)

Did not receive allocated intervention (n=0)

Analysed  (n=25)

Excluded from analysis (give reasons)(n=0)

Allocation

Analysis

Follow-Up

Randomised (n=70)

EnrolmentFig. 1 Consolidated Standards of
Reporting Trials (CONSORT)
flow diagram of participants

Table 1 Comparison of patient demographics and clinical data

Group 1 Group 2 P value

No. Median Minimum Maximum No. Median Minimum Maximum

Age (years) 35 48 20 83 25 43 25 85 0.37

BMI 35 25 17 29 25 23 17 29 0.72

VAS before blockade 35 3 1 8 25 6 1 7 0.14

TS onset (min) 35 5 3 6 25 3 3 10 0.72

TM onset (min) 35 8 5 10 25 8 5 15 0.96

Duration of surgery (min) 35 70 30 120 25 55 20 90 0.05

BMI body mass index, VAS visual analogue scale, TS onset onset time of sensory blockade, TM onset onset time of motor blockade; P <0.05
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dexamethasone added to levobupivacaine. The purpose of this
study was to determine whether the addition of low-dose
dexamethasone to levobupivacaine would prolong the duration
of sensory analgesia enough to avoid additional IV adminis-
tration of analgesics during the first 24 hours postoperatively.

Participants and methods

Design

The investigation was carried out with approval from the Ethics
Committee of University Hospital Dubrava, Zagreb, Croatia, and
an informed consent from all study participants. Also, the inves-
tigation was registered on ClinicalTrials.gov (NCT01739270).

Setting

The study included 70 patients undergoing upper-extremity
surgery between October 2012 and March 2013.

Participants

Patients were eligible if they were 18 years or over and had
American Society of Anaesthesiologists (ASA) physical status I,
II or III. According to ASA preoperative classification, patients
with ASA I are healthy, ASA II have mild systemic disease and
ASA III have severe systemic disease that limits activity but is
not incapacitating. Exclusion criteria were patient refusal to give
informed consent, pre-existing coagulation disorders, local infec-
tion at the site of blockade, neuropathy, drug or alcohol abuse,
known allergy to the study drug and operation time of over six
hours.

Intervention

According to a computer-generated randomisation list, pa-
tients were randomly assigned to receive a mixture of 25 ml

0.5 % levobupivacaine (Chirocaine®, Abbott Laboratories)
with four milligrams dexamethasone (Dexamethasone®,
Krka) (group 1) or 25 ml 0.5 % levobupivacaine with
one millilitre saline (group 2). Patients and the anaesthetists
were blinded to group assignment. The injection solution in
both groups was prepared by an independent anaesthetist not
involved in other aspects of the investigation. Supraclavicular
blockade was performed under US guidance with a nerve
stimulator. With the patient in the supine position, the US
probe was placed in the supraclavicular site. The 22-gauge
needle (Stimuplex D®, B. Braun Melsungen AG) was
connected to a nerve stimulator and positioned in a plane with
the US probe and advanced near the subclavian artery. The
injection fluid was slowly administered after muscle contrac-
tion under 0.5 mA electrical stimulation. Careful aspiration
was performed before injection to exclude vascular puncture.
Noninvasive blood pressure monitoring, pulse oximetry and
electrocardiogram were recorded during the operation. After
the operation and during the period of investigation, all pa-
tients were visited; data on pain scores, analgesic consumption
and time estimation at which they perceived that the sensory
and motor blockade had resolved were recorded. Data were
based on pain, recovery of sensation and strength in the hand.
Postoperative pain was evaluated by visual analogue scale

Table 2 Comparison of postoperative pain level and analgesia duration

Group 1 Group 2 P value

No. Median Minimum Maximum No. Median Minimum Maximum

VAS 1 h postop 35 1 1 1 25 1 1 2 0.002

VAS 6 h postop 35 1 1 1 25 1 1 3 0.0001

VAS 12 h postop 35 1 1 1 25 2 1 5 –

VAS 24 h postop 35 1 1 1 25 3 1 5 –

TM offset (min) 35 1,200 690 1,800 25 700 420 1,140 –

TS offset (min) 35 1,260 930 1,600 25 600 360 1,200 –

TA (min) 35 1,260 930 1,600 25 600 360 1,200 –

VAS visual analogue scale, postop postoperative, TM offset offset time of motor blockade, TS offset offset time of sensory blockade, TA total analgesia;
P<0.05

Fig. 2 Number of patients receiving analgesia. *P<0.05
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(VAS) score at one, six, 12 and 24 postoperatively. At a
complaint regarding pain, diclofenac was injected IV. Also,
patients were evaluated for any complications, such as neuro-
logical defects, respiratory problems and vomiting.

Primary and secondary outcome measures

Primary outcome measure was analgesia duration. Secondary
outcome measures included onset time of motor and sensory
blockade, postoperative pain level, offset time of motor and
sensory blockade and analgesic consumption.

Randomisation

A randomisation schedule was computer generated by a bio-
statistician (otherwise uninvolved in the study). Random func-
tion from Microsoft Excel was used to randomise patients.

Statistical methods

Statistical analysis was performed using the Mann–Whitney
U test, and Fisher’s exact probability test was used for fre-
quency comparisons. P <0.05 indicated statistical signifi-
cance. Calculated sample size was 23 patients per arm based
on expected improvement of analgesia duration by 30 % at
P <0.05 and power goal of 90 %. Taking into account a
dropout rate of 15 %, the total number of 35 patients in each
arm was estimated as sufficient to close the study.

Results

Of the 70 study participants, four were excluded because of
unsuccessful blockade, three due to intraoperative changes in
the surgical plan and conversion to general anaesthesia, and
three because of prolonged operation time over six hours. A
flow diagram of participants is presented in Fig. 1. There were
no significant differences in age, body mass index (BMI) and
surgery duration between groups. Also, there were no differ-
ences in pain level before supraclavicular blockade and sen-
sory and motor onset time (Table 1). Duration of sensory
(1,260 min. in group 1 vs 600 min. in group 2) and motor
(1,200 min. in group 1 vs 700 min. in group 2) blockade were
significantly longer in group 1 (P <0.05). Also, postoperative
pain levels in group 1 were significantly lower (P <0.05)
(Table 2) analgesia consumption differed significantly at all
investigation times (P <0.05); at six and 12 hours, no patient
in group 1 received additional intravenous analgesia; at
24 hours, only two patients compared with 17 patients in
group 2 received additional intravenous analgesia (Fig. 2).

Discussion

Our results showed significantly prolonged analgesia effect
when low-dose dexamethasone was added to levobupivacaine
compared with levobupivacaine alone. This resulted in lower
pain levels where, at 24 hours, only two patients in group 1
required additional IV administration of analgesics compared
with 17 in group 2. Our findings generally correlate well with
other recently published investigations, such as those by
Tandoc et al. and Cummings et al., who reported that the
addition of dexamethasone to bupivacaine significantly
prolonged the analgesia duration following interscalene
blockade [2, 11]. However, making direct comparisons is
difficult because of the different local anaesthetic used and
different blockades studied. We performed US-guided
supraclavicular blockade using levobupivacaine and low-
dose dexamethasone. Tandoc et al. investigated analgesia
duration with a bupivacaine and dexamethasone mixture with
an interscalene blockade. Cummings et al. investigated
bupivacaine or ropivacaine in a mixture with high-dose dexa-
methasone for interscalene blockade. When performing
supraclavicular blockade, Parrington et al. used mepivacaine
with high-dose dexamethasone and observed prolonged anal-
gesia (332 min. vs. 228 min.). This analgesia time is still too
short to avoid IV administration of analgesics during the first
24 hours postoperatively [1]. Also, the technique used to per-
form the blockade in their study was different. We used US
guidance with confirmation of nerve stimulation. The safety of
perineural administration of dexamethasone still raises some
concerns. In animal studies, dexamethasone reduced blood
flow to normal nerves for four hours after topical application
[12]. Intrafascicular injection of dexamethasone can produce a
harmful effect on nerve fibres, but there were no reports of
long-term local effects on peripheral nerves [13]. Future inves-
tigation for possible late-onset neuropathy needs to be done. In
the light of current findings, we used low-dose dexamethasone
in order to attenuate the possibility of neurological complica-
tions but to prolong analgesia for the first 24 hours.

A possible limitation of our study is that long-term follow-
up was not performed. It is possible, however, for our patients
to self-report any untoward reaction that can mimic late-onset
neuropathy, but for future investigation, it will be advisable to
establish continuous follow-up using survey questionnaires
and periodic checking for a longer period.

On the basis of our results, we suggest a clear protocol for
practice using our procedure. Major indications for this treat-
ment include elective and trauma surgery of the upper arm,
forearm, elbow and hand. US-guided single-shot supraclavicular
blockade using a mixture of low-dose dexamethasone and
levobupivacaine can be performed in the operative setting 30mi-
nutes prior to surgery. During the first 24 hours postoperatively,
the technique will achieve successful pain therapy and avoid the
need for intravenous analgesic. If necessary, and according to
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patient postoperative pain scores after 24 hours, additional an-
algesics can be administered orally.
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